Purpose: The aim of this study is to assess the therapeutic effect of sea cucumber. It is a traditional medicine used for centuries as a general tonic to improve the health of the body and to boost the energy levels. Methodology: An electronic search on PubMed, MEDLINE and Cochrane Library with keywords "sea cucumber", "gamat", "effectiveness OR efficacy","safety OR adverse reaction OR side effects" was carried out. The literatures are summarized in the evidence tables. Findings and conclusions: Most sea cucumbers species have been validated through scientific and ethnopharmacological research and have shown to have medicinal value such as anti-angiogenic, anticancer, anticoagulant antihypertension, anti-inflammatory, antimicrobial, antifungal, antioxidant, antithrombotic, and antitumor. The discovery of bioactive compounds and therapeutic properties isolated from sea cucumber such as chondroitin sulfate, triterpene glycosides (saponins), lectins, heparin, cerebrosides, gangliosides, bioactive peptides, sterols, and omega-6 and omega-3 fatty acids leads to potential drug development in various pharmaceuticals, agrochemicals, functional foods, and nutraceuticals industries. However, further clinical trials are still needed which could transform the bioactive compound from sea cucumber extraction into a drug that could be a cure for certain disease.
BACKGROUND
Over the ages, people in Asia have used the sea cucumbers both as food and as medications. Sea cucumbers are marine invertebrate animal from the class Holothuroidea. It belongs to the zoology category of echinoderms; many sea cucumbers were found in different depths of all oceans on the planet, usually found close to rocks, seaweeds, or corals. There are about 1500 species of sea cucumbers worldwide with the greatest number being in the Asia Pacific Region. In Malaysia, nearly 42 species of sea cucumbers were identified and Stichopus species was most harvested for their medicinal properties. [1] Among those, Stichopus hermanni species commonly known as "gamat emas" was believed to be the most effective species to treat joint pain, wound injuries, and back pain traditionally.
Sea cucumbers are a good source of collagen, polysaccharides, essential amino acids (especially leucine and threonine), and polyunsaturated fatty acids (especially eicosapentaenoic acid and docosahexaenoic acid), which have many great health benefits. [2] In China, people considered sea cucumbers as the most nutritious and luxurious seafood; therefore, they use it to treat a number of conditions including constipation, problems related to the kidneys, and reproductive disorders.
Sea cucumbers are named after their resemblance to the vegetable cucumber. The unique part about sea cucumbers is their capability to renew or regenerate themselves and to repair as well as to restore lost organs. Some of the species also possess the ability to divide themselves into two halves and each half grows and survives as a new creature. Dried or extracted sea cucumbers are commercially marketed as daily life products by the sea cucumbers' extracts and are blended with well-known herbs to produce medicinal value products in a form of nutritional supplement, either in capsules or in tablets form, ointment, toothpaste, body lotion, and facial cleanser. The supplements can be taken orally while the ointments may be applied to the face, gum, mouth, hands, feet, hair, scalp, joints, and also in different sensitive areas of the body.
Indication
Sea cucumber is a traditional medicine used for centuries as a general tonic to improve the health of the body and to boost the energy levels instantly. Traditionally, sea cucumbers believed to be effective in healing of internal and external wounds, reducing joint pain and muscle pain, improving circulation of blood, restoring the reproductive system after childbirth, and beautifying the skin. As traditional general health supplement, sea cucumber contains several bioactive substances thought to influence health, including:
• Bio-active elements: Repairs body cells, rejuvenates body cells, and helps to prevent tumors • Collagen: For fast wound healing process and alleviates skin problems • Mucopolysaccharide: Increases skin elasticity and fortifies skin/connective tissues, vital for healthy joints • Chondroitin sulfate and glucosamine: Alleviates inflammation, alleviates pain, and strengthens the body's defense system • Omega-3: Helps to protect the heart, helps to decrease cholesterol levels
• Eight minerals: Promotes healthy growth, stimulates body's metabolism, and helps to lower blood sugar level.
Bioavailability
Oral bioavailability (OB) is an important pharmacokinetic parameter of ADME processes. It is involved with several factors such as gastrointestinal transit and absorption, chemical stability, and first-pass effect of the gut wall and liver metabolism. Drug-likeness (DL) index is also used as a screening criterion to remove nondrug compounds, which acts as an important parameter of drug research to evaluate whether or not a compound functions as a drug. DL can be inferred as a delicate balance between molecular properties affecting pharmacodynamics and pharmacokinetics of molecules. Compounds that pass OB and DL screening were considered pharmacologically active. The threshold for OB should be >40%, and for DL should be >0.18%. A research to study chemical compound in sea cucumber which is glycosides found significant activity with satisfactory OB (OB z-score: 40%) and favorable DL properties (DL z-score: 0.18). [3] Absorption A chemical compound extracted from sea cucumber, i.e., depolymerized holothurian glycosaminoglycan (DHG) is partially absorbed after oral administration. [4] Metabolism and elimination An animal study of sea cucumber extract (SCE), DHGs, showed that it undergoes observable metabolic degradation when administered orally and loss of sulfate group as the most important degradative metabolic pathway; only 0.1% of the orally administered DHG (50 mg/kg) was recovered in urine collected for 24 h while more than 5% of the intravenously administered DHG (1 mg/kg) was excreted in urine in 24 h. This suggests that at least 2% of the orally administered DHG is absorbed in the gastrointestinal tract. No detectable levels of DHG were found in rat feces after oral administration of DHG which suggested that DHG might have been digested during passing through the small and large intestines. [4] Precaution Individuals with seafood allergies should avoid the use of sea cucumber. It is important to note that due to a lack of research, little is known about the overall safety of using dietary supplements containing sea cucumber.
Adverse effects
Patients should stop taking sea cucumber product if they have any of the following side effects or symptoms which may mean that they are allergic to it such as breathing problems or tightness in the throat or chest pain, skin hives, rash, or itchy or swollen skin.
METHODOLOGY
A search for articles was performed with the following electronic databases such as PubMed, Web of Science, and ScienceDirect. Keyword selection based on "sea cucumber OR gamat," "effectiveness OR efficacy," and "safety OR adverse reaction OR side effects" was carried out [ Table 1 ].
The inclusion criteria of the study were articles published in English with full article available in Universiti Teknologi MARA databases.
EVIDENCE
Research on the health effects of sea cucumber is very limited. While clinical trials are currently lacking, a number of preliminary studies suggest that sea cucumber may offer certain health benefits.
Efficacy
Here are several key findings from the available research related to sea cucumbers.
• The study reported in the Journal of Oral Science in 2003 found out that participants who used a toothpaste containing SCE showed significantly greater improvements in several markers of gum health (such as plaque buildup and bleeding) which may be beneficial to people with gum disease. It has been reported that topical exposure of gingival tissue to SCE over 3 months was safe [5] • An animal study using rats had shown that SCE significantly alleviated the hepatorenal toxicity resulting from carcinogen exposure. The hepatoprotective and curative effects offered by this extract might be due to decreased free radical generation or antioxidant properties [6] • A comprehensive in vitro studies of human colon cancer cells suggested that glycosides extracted from sea cucumbers might be good antitumor agents for the prevention and treatment of human colon cancer. Triterpene glycosides, potential biologically active compounds isolated from sea cucumbers, have been evaluated for their antitumorigenic properties and were reported to significantly inhibit proliferation and produce concentration-dependent cytotoxicity in human colon cancer [7] • Some animal-based researches suggested that the most effective component for lowering lipid level in sea cucumber (saponin) significantly reduces the serum total cholesterol (TC) concentration, decreases low-density lipoprotein cholesterol content in the serum, and increases the ratio of high-density lipoprotein cholesterol and TC in rats.
[8]
Safety
• A systematic review on safety of sea cucumber product from all toxicological articles found out that the use of SCE as an oral daily supplement for 6 months was not associated with any adverse effect. There is no evidence on safety of SCE during pregnancy and lactation, and SCE also has been shown to have potent antitumor effects in vitro [9] • A report by the Malaysian Adverse Drug Reactions Advisory Committee (MADRAC) ADR Newsletter, which was published in May 2009, stated that MADRAC proposed a recommendation of suspension of registration of two sea cucumber products due to seriousness of ADRs in 2008. There were 29 ADR reports received from local hospital related to oral gamat/sea cucumber horrens products. Sixteen of these ADRs were renal related. DCA also decided to suspend all registered oral gamat products of that company until further safety investigations have been completed. [10] POTENTIAL RISK TO GENERAL PUBLIC made about their health benefits, how can a consumer decide whether a supplement is safe or useful? Just because it has been used for centuries, there is no absolute certainty that it is safe for anyone to use even it has been labeled as "natural." Anything strong enough to produce a positive effect such as lowering cholesterol level is also can pose unexpected risks.
In addition, one of the more worrisome health risks of dietary supplements is contaminants. Health supplements related to marine products are exposed to be contaminated with natural toxins from the harvest area that could harm consumers. There are six recognized fish poisoning syndromes that can occur from the consumption of fishery products contaminated with natural toxins, i.e. paralytic shellfish poisoning (PSP), neurotoxic shellfish poisoning, diarrhetic shellfish poisoning, amnesic shellfish poisoning, ciguatera fish poisoning, and azaspiracid shellfish poisoning. PSP toxin is extremely potent toxin with high mortality rate and may occur ½ to 2 h postconsumption. [11] It has been reported in sea cucumbers and various echinoderms in Australia. The PSP effects are primarily neurological effects which can include numbness, drowsiness, tingling, burning, incoherent speech, and respiratory paralysis. The presence of contaminants in these health supplements may be due to poor manufacturing standards. Therefore, it is important for consumers to find out and investigate potential benefits and side effects of health supplements before they used it, especially if taken with prescribed medications which could lead to harmful, even life-threatening results. Another concern is buying health supplement from the internet. This trend raises a safety concern because many products purchased from online sources could be counterfeit or adulterated or contaminated with banned substances. The best option available is to buy from reliable and trusted sources such as pharmacy and clinics and get advice from the qualified and expert practitioners.
RECOMMENDATIONS AND CONCLUSIONS
Ideally, health supplements only contain safe, active ingredients and safe inactive excipients that serve a specific purpose and benefit the body in a unique way. However, as with any treatment, it is important to consider safety before using complementary health supplements because these medicines can act in the same way as modern medicines. Although they may be labeled as natural, they still can cause medical problems if taken in large amounts or incorrectly used.
Research has shown that some natural products are beneficial to health and have found them to be useful and some are not. For example, omega-3 fatty acids are proven in lowering triglyceride level, whereas some supplements such as beta-carotene and Vitamin E do not lower risk of heart disease or heart attack (though they claim to be). Most sea cucumbers species have been validated through scientific and ethnopharmacological research and have shown to have medicinal value such as anti-angiogenic, anticancer, anticoagulant, antihypertension, anti-inflammatory, antimicrobial, antifungal, antioxidant, antithrombotic, and antitumor. The discovery of bioactive compounds and therapeutic properties isolated from sea cucumber such as chondroitin sulfate, triterpene glycosides (saponins), lectins, heparin, cerebrosides, gangliosides, bioactive peptides, sterols, and omega-6 and omega-3 fatty acids leads to potential drug development in various pharmaceuticals, agrochemicals, functional foods, and nutraceuticals industries. [12] However, further clinical trials are still needed which could transform the bioactive compound from sea cucumber extraction into a drug that could be a cure for certain disease.
Information about natural supplements is often confusing or unclear. It is hard to know which offer genuine health benefits and which are offering false promises that can be hazardous to health. By seeking supervision or proper advice from a health care practitioner who is knowledgeable in natural remedies such as doctors or pharmacist prior using any supplement, consumers can make better choices about those that are right for them.
Customers should always be careful when buying health supplements. They need to be smart to choose the right medicines, especially those taken orally or on skin application. Well-informed consumers are not easily influenced by advertisements or testimonials available on websites, or kiosk, as well as social media. In addition, public should always ensure that all health products purchased are registered with the Ministry of Health, with a valid Malaysian registration number, accompanied with Meditag hologram label and the advertisement is approved by the Medicine Advertisements Board. 
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